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(67) An ipporstus and mothod for 
camanting a linar in a well bora 
utiilzaa a setting tool 1 9 having an 
end 49 adapted to be connected in 
a pipe string for extension thmiigh 
the liner and having an opposite 
end. Seal means 69 are carried by a 
select one of ^e setting tool 19 and 
liner 21 for forming ■ sail between 
the liner 21 and the exterior of the 
setting tool 1 9 in the annular space 
which is created when the tool is 
extended wHhin the liner. A wiper 
holder 99 is conrMcted to the set* 
ting tool opposite end and has an 
Interior bore 1 01 for receiving a 
wiper plug 103. 

In the method, the setting tod 1 9 
is lowered wKh the liner attached 
thereto into tha^eil bora. Seals 59 
on the exteHor of the setting tool 1 9 



engage the interior of the liner 21 . 
The liner is then anchored in the 
well bore after which the setting tool 
1 9 can be released from the liner. 
The setting tod is moved s selected 
distance to insure that the tool is 
disengaged from the liner with the 
wiper plug 103 being at least partly 
contained within the wiper holder 
99 during such steps. Cement is 
then pumped into the liner through 
the operating string and setting tool 
mandrel. A pumpdown plug (not 
shown) sealingty engages the oper- 
ating string and mandrel behind the 
cement and is pumped into engage- 
ment with the wiper plug 1 03. Ce- 
ment is pumped out of the liner into 
the surroufKiing well bore by forcing 
the pump down plug and wiper plug 
through the liner. The setting tool is 
then removed from the wall bore by 
withdrawing the operating string. 
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SPKtFICATION 

Apparattit md RMthod tar oMtwiting • 
Ibm in a bon 

S 

This Invontion rdlatM genorally to equipment 
tar camentliHI lifiM in well bates end epeciffi- 
celly to e well bom^liner cementing appsratue 
having a liner wiper plug for wiping the 
10 interior eurfeoee of the operating string and 
die liner after the cement flaw therethrough. 

A liner ia a section of ceaing or tubing 
vvhich ia luapended in e well^ without normaity 
extending to the surfeoe. Cemented Hnera are 
1 5 uaed for meny purpoaee including well coptrot 
end reducing the initial coat of caaing. Linera 
may be inatalled entirely wtthin outer casing 
atringa or pvtlally with^ the ceaing and par- 
tially In an open hota, 
20 Conventionally, a liner is set end cemented 
by first lowering the Uner end a setting tool 
connected to an operating string into the well 
bora. The liner ia hung^ uaually on slips, and 
the setting tool is usually but not always 
26 released from ttte liner. Cement Is then 
pumped through the operating string into the 
IMT end dispieced from the liner, usually 
through a foot valve, into the ennular spece 
between the liner and tfie surrounding casing 
30 or well bore. 

Usually a pump down plug is Introduced 
Into the liner string immediately t)ehind the 
cement in order to separate the cement from 
the displacing fluid and to wipe the cement 
35 from the operating string and liner surface aa 
the cement le puahed out of the liner into the 
surrounding annular space. Typtcally. the 
pump down plug which ia to wipe the operate 
ing string and liner ia pumped behind the 
40 cement until it engagea a liner wiper plug and 
then the liner wiper plug and pump down 
plug are forced downwerdly together in the 
liner .string so aa to dlspiaoe cement therefrom 
and to wipe the Uner walla. 
45 U.S. Patent No. 3910349 to Joe R. 
Brown et al, entittad "APPARATUS AND 
METHOD FOR CEMENTING WELL UNERS 
issued October 7, 1976^ shows a Knar ce* 
menting apparatua which Indudee a setting 
50 toot having a tubular mandrel connected in e 
pipe string for extension through the liner. A 
liner wiper plug ia releasably disposed within 
the liner neer one end of die mandrel. A seal 
assembly seelingly engeges the exterior of the 
56 mandrel and tho interior of the liner above the 
liner wiper plug. A letch aaaembly releeaably 
connects the seal aaaembly to the liner so ea 
to permK limited axial movement of the man* 
drel without diaturtaing the axial position of 
60 the aeel esaembiy* Aftor the liner if hung in 
positioA in the w«ll bore, the setting tool It 
unlatched end moved axially a few feet to 
indicate to the operator at the surfiace that 
disengagement of the setting tool has oo- 
65 cured. Thia tool exemplifies one type of prob- 



lem associated with prior liner cementing tools 
which the present invention is directed to 
solve« In the prior design, the lower end of 
the setting tool mandrel initiatty extended 
70 within the lirter wiper piug which ts attached 
to the liner. When the lower end wes with- 
drawn, it was sometimes difficult to reinsert 
the tower end into the liner wiper plug or to 
postively check whetiier reinsertion had been 
76 accompliahed from the surface. 

Another prior design which Slustrates the 
type problem which die present invention is 
designed to overcome is illustrated in U.S. 
Patertt No. 3635 288 to Maurice P. labourg, 
80 entitied "UNER CEMENTING APPARATUS", 
isaued January 18. 1972. The Lebourg de- 
vice haa a liner wiper plug attached by shear 
pine to the lower end of ti>e operating string 
which ia inaerted within the liner. The prob- 
8S fern encountered with thIa design is thst axial 
nuivement of the operating string and setting 
tool to test disengagement cauaee the elae* 
tomeric elemerrts surrounding the wiper plug 
to drag up and down along the interior sur- 
90 faces of the liner. Thus could cause premature 
seperatlon of the wiper plug from the setting 
tod. A pressure differential could also be 
created erourKl the wiper plug during the axial 
movement which could cauae premature sep< 
95 aration. 

The apparatua for cementing a liner in a 
well bore of the present invention includes a 
setting tool having an end adapted to be 
connected in a pipe string for extension 
100 through the liner, thereby creating an annular 
space between the setting tool and the liner. 
Seel means are carried by a select one of the 
setting tool and liner for forming a seel be- 
tween the liner end die exterior of the setting 
105 tool in the ennular space when the tool is 
extended witi\in the liner. Connector meana 
are e^rwd by the setting tool for releasably 
connecting the liner to the saning tool. A 
wiper holder is connected to the setting tool 
110 end opposite the pipe string end. The wiper 
holder has an interior bore for receiving a 
wiper plug. 

In the preferred embodiment, the sening 
tool haa a tubular mandrel edepted to be 
1 1 5 connected In a pipe string for extension 
through d>e liner. Seel means carried by a 
select or>e of the setting tool and liner form a 
slidable seal between die liner and the exterior 
of the setting tool in the annuler spece when 
1 20 the tool ia extended witi)in die liner. Connec- 
tor meene carried by die setting tool releaaa- 
We connect the liner to the setting tool. A 
cyiindricaHy shaped wiper holder is connected 
to the setting tool end opposite the pipe string 
125 end end has an interior bore for receiving a 
wiper ptug. The wiper plug haa a tubular body 
having an upper extent adapted to be received 
within the setting tool opposite end and has a 
lower extent surrounded by elastomeric seal- 
1 30 ing elementa. The wiper plug haa a central 
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opening through which cflm«m can bm 
pumped into the lin«r through th# pip« string 
and mandr«). The wiper plug is releatably 
disp^ed within the wiper holder^ the elaetom- 
5 eric sealing elemanta being at teaat partly 
contained whhin the wiper holder prior to 
releasing the wiper plug. Pump down plug 
means are provided which are adapted for 
sliding and sealing engagement with the in- 
10 terior of the pipe string and mandrel* effecting 
a moveeble seal behind the cement aa it is 
pump^ into the linar. Tha pump down plug 
means are engageable with the wiper plug 
and moveable therewith upon release of the 
1 5 wiper plug to effect e moveable seal behind 
the cement as the cement is displaced from 
the liner into the surrounding weU bore. 

In the method of cementing a liner in a well 
bore of the preaent invention, a setting tool 
20 having a tubular mandrel is connected to sn 
operatirtg string at one end and has an oppo- 
site end. A wiper holder is connected to the 
setting tool opposite end and an intvior bore 
for receiving a wiper phig. The aetdng tool la 
25 lowered with the liner attached thereto into 
the well bore with seal meana seallngly en- 
gaging the imerior of the liner and the exterior - 
of the mandrel. The liner is then anchored in 
place in the well bore. Then the setting too^ 
30 can then be released from the liner end the 
tool is moved e selected distance to insure 
that the tool is detached from the liner. The 
wiper plug b contained within the wiper hol- 
der during this step* Cement is then pumped 
3S into the liner through the operating string and 
setting tool mandrel. A pump down plug 
means is then pumped which seallngly en- 
gages the operating string and mandrel beh- 
ing the cement and engagea the wiper cement 
40 ia then pumped out of the liner into the 
surrounding well bore by forcing the pump 
down plug meana and wiper plug through the 
liner. The setting tool ia then removed from 
the well bore. 
46 Additional obj«cta» feeturee, and advantagea 
will be apparent in ttie deecription which 
foiiowa« 

f7giir» fa ia a side^levational view in quar- 
ter section of the uppar portion of the appara- 
50 tua of the present invention in place in a well 
bore. 

FTgure Tb is a downward continuation of 
Fig. 1 a showing the lower portion of the 
apparatua of tiM invantlon Hi place in a well 
55 bore. 

Ftgure 2b is similar to Fig. 1 a but shows 
cement being pumped through the apparatus, 
the cement being folkMred by a plug. 
Figure 2b is similar to Fig. 1 b but shows 
60 cement being pumpad through ttte lower por- 
tion of die apparatus into the annuiua be* 
tween the apparatua and the surrounding welt 
bore. 

figure 3 is a cloae-upr side croaa-eectional 
66 view of the wiper holder of the apparatua of 



Fig. 1 . 

Figurm 4 is a close-up, side cross-sectionsl 
viaw of the linar-wiper of the apparatus of Fig. 
1 showing the liner-wiper engaging a landing 
70 show located in tha lower pordon of the 
apparatus. 

Fi^re 5a is similar to Figs, la and 2a but 
shows the setting toot being removed from 
the apparatua afler completion of cementing 
75 operations. 

F^tire 6b is similar to Figs. 1 b and 2b but 
shows the bottom portion of the apparatus 
after completion of the cerrtenting operations. 
Referring now to Figs, la and 1 b. there ia 
80 shown a liner string 1 1 disposed near the 
bottom of a well bora 1 3. The well bore 1 3 
can be lined by a casing string 1 5, which can 
extend to the surface of the well. An annular 
space 1 7 is formed between the liner string 
85 11 and the surrounding well bore 1 3. 

The liner string 1 1 Incfudes s ssning tool 
19, a setting sleeve extension 21 , a setting 
sleeve 23, a connecting member 25. and a 
liner hanger 27. The liner hanger 27 is con- 
90 nected to a liner 30, at the lower end of 
which ia provided a landing aree 29 and a 
cementing shoe 31 . 

The liner hanger 27 ia provided with slips 
33 and setting cones 35 t>y which the liner 
95 string is supported in the well bore. Such 
construction is well known in the industry and 
will not be described in detail here. The 
landing area 29 la provided with a landing 
collar 37 for receiving a liner wiper plug as 
100 will be more fully described later. The cement- 
ing shoe 31 ts provided with back pressure 
checlc vah/es 39. 41 which permit the pas- 
sage of cement from within the liner into the 
annular space 1 7 via ports 43. 
1 06 The liner string 1 1 is initially attached by a 
rotatably releasable connector means 46 to 
the setting tool 19. The setting tool 19 is in 
turn connected to an operating pipe string 
(not shown) which extends to the surf^e of 
110 the well. 

The setting tool 19. as shown in Fig. la. 
comprises a tubular mandrel 47 having a box 
connection 49 for connection to the pin end 
of an operating string. The internal diameter 
1 15 51 of tubular mandrel 47 is substantially 
uniform throughout. Tha axterrul diameter of 
tubular mandrel 47 decreaaea at the junction 
66 of box connection 49 to form an interme- 
diate portion 57 which is sized to be stidably 
120 received witfiin the internal bore of setting 
sleeve extension 21 . A set of suKable sealing 
rings such as Chevron-type rings 59 surround 
the lower extent of intermediate portion 57 
and form a slidabla seal between intermediate 
126 portion 67 and tha interior sidewalla 61 of 
setting sleeve extension 21 . The external dia- 
meter of intermediate portion 57 decreases 
further, to form a lowermost extent 63 which 
jdna intermediate portion 67 to form a down- 
1 30 wardly facing ahouider 66. 
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Th« end 07 of tubuter fmndrd 47 opposite 
box connection 49 it extemafly threaded end 
adapted to angege the internal threeda of the 
upper extent 69 of e cylindrical coupling 71 . 
5 Cylindrical coupling 71 haa an intemeOy 
threeded lower end 73 which threadadly en- 
gegae the externally threaded upper portion 
75 of a tubuler aetttng body 77« An upper 
bearing ring 79 ie threaded onto the exterior 
10 of upper portion 75 and fbced in position by a 
set screw 8 1 . A lower beering ring 83 sur^ 
rounds setting body 77 and together with ring 
79 forma a reoe for baU bearinga 86. lujwer 
ring 83 ie received upon a shoulder 87 
15 fanned at the junction of aetting sleeve 23 
and setthig sleeve extantion 21 . The bearing 
arrengemmt permlta the eatting tool 1 9 and 
operetbig string to be rotated wMmit axial 
dispiecement relative to the liner string 1 1 . 
20 Lower beering ring 83 is adapted to engage 
the tfioulder 87 In the interior of linear string 
1 1 to remain stationary during such rotation. 

The linear string 1 1 is initiafly attachad to 
the aetting tool 19 by rotating connecter 
25 meene 46. The rotating connector msans 46 
aa shown in Rg. la eomprise a Iefl4ianded 
threaded nut 89 which engegae coarse left- . 
hand threeda 91 on the interior of the setting 
sleeve 23. The interior of the nut 89 la . 
30 provided wNh longitudinal slots for engege- 
ment with corresponding spHnee 93 on the 
setting tool 19. Thus* rotation of the setting 
tool 1 9 in the right4iend direction will ceuse 
tiie nut 89 to move upwardly on tiie splinee 
35 93 and to eventuidly disengege die tiireede 
91 and the setting sleeve 23. effaetively re- 
leasing the setting tool from the liner string. 

The end 95 of setting body 77 opposite 
upper portion 75 is extematty threeded and is 
40 adapted to threedely angege die upper inters 
nally threeded portion 97 of a cylindrical 
wiper holder 99. ^ 
In the aetting tool configuration descnbed 
above, the seeHng ringe 69 are carried above 
45 tfireeded nut 89 end forma seal In die bore of 
tita settbig sleeve extension 21. it should be 
understood tftat otfier arrangement era con- 
templeted such ee ttwse in which die sealing 
etementa are located below ti>e theadsd nut 
SO 89 on en extended portion of die setting body 

Wiper holder 99 ie connected to die setting 
tool end opposite upper extent 69 and se 
shown in Rg. Ie haa an Interior bore 101 for 

56 receh^ing a wiper plug 103. A set screw 105 
is provided to assure continued engagement 
between end 96 and upper intemally 
tiireeded portion 97 of wiper holder 99. 
The wiper holder 99 and wiper 1 03 ere 

60 shown in greater deteil in Rg. 9, >ehich eleo 
showe a pump down plug 107 engeged 
within wiper 103 aa will be more hilly de- 
scribed later. Aa shown in Rg. 3. upper 
portion 97 of wiper holder 99 overiape the 

65 extemeisurfiBce of end 95 of setting body 77. 



The intamal diametar 11 7 of setting bo<iy 77 
increases to form a shoulder 119 within and 
95. An 0-ring 109 is provided in the external 
surface of setting body end 95 to prevsnt the 
70 flow of fluids from the interior bore 101 

between end 95 and portion 97. The intsmal 
diemeter of upper portion 97 of wiper holder 
99 increeses sKghtly to form e shoulder 1 1 1 
between upper portion 97 and the lower 
75 portion 1 1 3 of wiper holder 99. The internal 
diametar of lower portion 1 1 3 of wiper holder 
99 ia substantialty uniform down to a lower- 
most extent 1 1 5 thereof . 
Wiper plug 1 1 3 ia releasably disposed 
80 within wiper holder 99 and has a central 
opening 121 through which cement can be 
pumped Into the liner string 1 1 through the 
pipe string. Wiper plug 103 comprises a 
tubuler body 137 including a lower extent 
85 1 23 having an externally threaded upper end 
127. End 127 titreededty engages tite lower 
end 129 of e generally cyllrKirical upper ex* 
tent 125of wiper plug 103. A set screw 132 
assures continued engagement between ends 
90 127 and 129. Upper extent 125 is thus 
recent on shoulder 1 1 9 within end 95 of 
setting body 77. Upper extent 1 25 is thus 
received witiiin the setting tool end opposite 
tile pipe string conneetion ar^l releasably en- 
96 gaged* as by shear screws 1 31 . One or more 
ports 133 communicate the central opening 
121 with the interior bore 101 of wiper 
holder 99. The lower extent 1 23 of the wiper 
plug tubular body 1 37 is surrounded by elas- 
100 tomeric sealing elements 1 35 having up- 
wardly extending concentric ssals 1 39 for 
sliding and sesling engagement with the inter- 
nal walla of the liner string 1 1 . Sealing sie- 
ments 135 sre retained on the lower extent 
1 05 1 23 of the tubular body 1 37 by bonding to a 
plurality of external flangee 141 in the exte- 
rior surface of lower extant 1 23. 

Wiper plug 103 is shown in the preferred 
form witii seeling elements 135 wholly con- 
110 tained widnin wiper holder 99. Other arrange- 
menta are understood aa being within the 
scope of the Invention including those in 
which one or more of the seeling elements 
1 35 are positioned outside the wiper holder 
lis 99. ^ 

Lower extent 1 23 of tubular body 1 37 has 
an intemally threaded end 1 43 adapted to 
thrsadedly engage a tubular landing member 
145. The external diameter of landing mem- 
1 20 ber 1 45 gradually incrsaeee between the ex- 
temelly tiireeded end 147 and die lowermost 
extent 149 thereof forming a gradually slop- 
ing shoulder 152. Latch means such as slip- 
like membara 1 53 ride on the external shoul- 
1 26 d^ 162 of landing member 145. The latch 
mesne on die lowermost extent of wiper plug 
103 ere edapted to engage the landing collar 
37 located below the wiper plug 1 03 in the 
interiorof liner string 11. , . . 

1 30 The interier of tower extent 1 23 of tubular 
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body 137 It provldMl with • frietioiially 
gageabte surfm 1 51 tuch «s dcymiwardly 
dtr6ct6d t60th 1 55i 
Aa shown in Fig. 3, pump down plug 

5 moans 1 59 can bo providad which vo 
adaptod for sliding and seating ongagomont 
with tho interior of the pipe t^lng and man* 
dral Interior. The pump down plug means can 
comprise a plug body 163 having e noee 
10 portion 161 with a frictionally engageable 
surface 166 formed in the eacterior surfeee 
between nose portion 161 and body 163. 
Frictionally engageable aurfsoe 1 66 of the 
plug means 1 59 is atied and adapted to 
16 engage the surface 156 to the wiper plug 
103 when the pump dovvn plug is pumped 
into the position shown in Rg, 3. An Oaring 
1 67 can be provided in an annuter groove 
169 in the exterior surf^ of plug body 163 
20 to provide sealing engagement between the 
pump down plug and wiper plug 103. 

The operation of the apparatus of the pro* 
sent invention will now be deacribed. Refer- 
ring first to Figa. 1 a and 1 b. the device of the 

25 present invention is shown aa it would appeer 
running Into the well bore and prior to the 
beginning of the cementing operations. Once - 
the device is positioned at the desired depth, 
the cones 35 on liner hanger 27 are extended 

30 beneath slips 33 causing slips 33 to extend 
outwardly and engage the interior of the weil 
bore or caaing string 1 5 thua anchoring the 
liner into position. After hanging the liner in 
the conventional manrw, circulation would be 

36 established by pumping circulating fluid down 
through the operating string, the setting tod 
1 9, the liner string 1 1 , and through the liner 
shoe 31 into the annular space 1 7 surround- 
ing the liner string 1 1 . 

40 After circulation has been estaMiahed* the 
setting tool 19 can be rsleaaed from the Kner 
string 1 1 by rotating the oparating string in 
the right hand direction to releaea the splined 
nut 89 as shown in Rg. 2a. The operating 

45 string ia then lifted a few feet to be sura that 
rslsasa haa been effected. The distance that 
the setting tool 1 9 can be lifted ia determined 
by the length of the portion 57 of tubular 
mandrel 47 which ia receivad within setting 

SO sleeva extantion 21 end by the position of 
seal rings 59 on the exterior of portion 57. 
Conveniently, a stroke of about live feet is 
permitted without loosing seeling engagement 
between seal ringa 59 and the interior side- 

55 walla 61 of setting sleeve extention 21 . 

A properly measured amount of cement is 
then pumped into the operating string, 
through the setting tool 1 9 and linsr hangar 
27 arul out the porta 43 In cementing $hoa 

60 31 and into the annular space 17 between 
the liner string 1 1 and the well bore eesing 
string 1 5. The pump down phig 159 Is then 
pieced in the operating string aftacdng a 
moveable seal behind the camant aa it ia 

68 pumped through the operating string, setting 



tool 19, and the centrsl opening 121 of the 
liner wiper plug 103^ and into the liner string 
1 1 « A displacing fhiid is pumped behind the 
pump down plug 1 59 forcing the pump down 
70 plug 159 into the central opening 121 and 
into engagement with the liner wiper plug 
1 03 aa t)est seen in Fig. 3. 

Further pressure, induced by pumping the 
displacing fluid behirKi pump down plug 1 59, 
75 virili cause the frangible connection creeted by 
shear screws 131 between end 95 of wiper 
holder 99 and threeded portion 97 of wiper 
holder 99 to tmek* releeatng both the pump 
down plug 159 end the liner wiper plug 103 
80 for further movement down the liner string. 
The pump down plug 1 59 and the liner wiper 
plug 1 03 ere moveable together, upon release 
of the lirwr mpmr, to effect e moveable seal 
b^ind the cement as cement is displaced 
85 from the liner through the cementing shoe 31 
into the snnular space 17 surrounding the 
liner string 1 1 . Upon reaching the landing 
area 29, the liner wiper plug 103 landa and 
aeata in the landing collar 37 and the slip-tike 
90 members 1 53 latch ths liner wiper plug 103 
and pump down plug 1 59 into tha position 
shown in Fig. 4. At this point cement should 
have been pumped upwardly into the snnular 
space 1 7 aurrounding the liner string to the 
96 desired level. 

After cementing is complete, the setting 
toot. 1 9 ia removed from the vvell bore by 
lifting up on the operating string as shown in 
Fig. 6a. 

100 An invention has besn provided with signifi- 
cant advantages. The liner wiper piug portion 
of the apparatus of the invention is received 
within a wiper holder attached to the setting 
tool. Movement of the setting tool does not 
105 affect the wiper plug, removing the possibility 
of prematura separation of the wiper plug as 
the setting tool ia being lifted to test disen- 
gagement* The Improved liner wiper plug con^ 
figuration allowa total control over the move- 
1 1 0 ment of the liner wiper plug and can thus 
guarantee positive latching when the pump 
down plug is pumped down. Because the liner 
wiper plug is contained within a wiper holder 
on tha bottom of the setting tool, the pump- 
116 down plug can be tested in the tool before 
insertion in the well bore. The present conft- 
guration allowa the setting tool to be lifted to 
test for disengagement without rubbing the 
wiper sealing elements against the interior of 
1 20 the setting sleeve* By locating the liner wiper 
pKig within a wiper holder attached to the 
bottom of the tool, preeaure differentials are 
eliminated which would othan^iae axial be* 
twaan tita setting tool lowar and and tha 
125 setting sleeva. The overall length of the set- 
ting tool ia shortafwd where the liner wiper 
plug ie located witiiin the end of the tool. 

While the invention has been shown in only 
one of Ita forma, it should be apparent to 
1 30 those suited in the art that it is not thua 
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llmKAd but tusesptibte to variom chtngM and 
inodlfictkm without daportina from tho scopo 
U 101 oof* 

5 CLAIMS 

1« An opporatut for eomonting 0 linor in 0 
wolt boro* cocnprialng: a totting tool having an 
and adaptod to bo connoolod in a pipo atrtng 
for extanaion through aaid linar, thoraby croat- 

10 ing an annular spaca botwaan said tatting tool 
and said linar. and having an oppoaita and; 
soal maana caniad fay a l ala c t oho of aaid 
sotting tool and Hnar for fonnmg a saal bo- 
twaan said finor and tha axtanor of said sat- 

1 5 ting tool in said annular spaca whan said tool 
la axtandod within aaid linar; oonnoctor maana 
earriad by said sotting tool for ralaaaably con- 
nacdng said linar tharato; and a wipar hoidar 
connactad to said satting tool oppoaita and, 

20 said wipar holdor having an intarior boro for 
racaiving a wipar plug. 

2. An apparatua for eomonting a linar aa 
In daim 1. furthor comprising a wipw- plug 
ralaaaably disposed within said wipar hoidar 

25 and having a cantral opaning through which 
camant can bo pumped into said linar through 
said pipe string. 

3. An apparatua for comanting a linar aa " 
in claim 2, further oompriabtg pump down 

30 plug meena adapted for sliding and sealing 
angagemafit with the Interior of said pipe 
string effactirtg a moveable saal behind said 
cement as it ta pumped Into said liner, said 
pump down plug meana being angageabia 

36 with said wiper plug and moyaable therewith 
upon reteaaa of aaid wiper plug to effect a 
moveable seal behind said cement aa s«d 
cement la dispiaced from said liner into said 
surrounding weU bore. 

40 4. The apparatua for cementing a liner aa 
in claim 3, wharoin said wiper holder la a 
cyllndrically shaped member. 

5. The apparatua for cementing a Kner 
body having an upper extent adapbd to be 

46 received within aaid satting tool oppoaita end, 
e lower extent aurroundad by elattomaric seal- 
ing eiementar and a lowerm o s t extent. 

6. The apparatua for cementing a liner aa 
in daim 5, furthor compriaing angeging 

50 meana for releaaeb(y engaging aaid wiper plug 
within said wiper holder. 

7. The apparatua for cementing e liner aa 
in claim 6, wharoin said engaging meene are 
shear pine connecting said wiper plug upper 

56 extant and said setting tool oppoaita end. 

8. The epparatua for cementing a liner aa 
in daim 7, further compriaing latch meana on 
said wiper plug lowermoat extent adapted to 
engage e lending coPer located below said 

60 wiper plug in aaid linar bitarior. 

9. An apparatua for cementing a liner in e 
well boror compriaing: a aetdng tool having a 
tubular mandrel adaptad to be connected in a 
pipe string for extension through said liner, 

66 thereby creating an annular space between 



said setting tool and aaid linar, and having an 
oppoaito end; seal meens carried by a select 
one of said setting tod' and linor for forming a 
didable seal between said linar and the exte- 
70 rior of said setting tool in said annular space 
whan said tool m extended within said liner; 
connactor moans carried by said satting tool 
for rdoMobly connecting said liner thereto; a 
cyHndricaUy shaped wiper holder connected to 
75 the setting tool opposite end. aaid wiper hoW 
dar having on Intarior bora for receiving a 
wiper plug; e wiper plug having a tubular 
body, said body having an upper extent 
adapted to be received within said setting tod 
80 oppoaito end end having a lower extent sur- 
rounded liy etestomeric sealing elements, said 
wiper plug having a central opening through 
whieh cement can be pumped into said liner 
through said pipe string and mandrel, and 
85 aaid wiper plug being releaaably disposed 
within sold wiper holder, said dastomerio aeel- 
ing elements being at least partielty oontsined 
within said wipw* holder prior to releasing said 
wiper plug; and pump down plug means 
90 adapted for sliding and sealing engagemant 
with the interior of said pipe string and man- 
drel affecting e moveeble seel behind said 
cement aa it la pumped into seid liner, said 
pump down plug meens being engageablo 
96 with said wiper plug and moveable therewith 
upon raloase of said wiper plug to effect a 
movaable saal behind said cement as said 
cament ia displaced from said liner into said 
surrounding wall bore. 
1 00 1 0. A method of cementing a liner in a 
weH bore with a setting tool, said satting tool 
having a tubuiar mandrel connected to an 
operating string at one end and having an 
opposite end, compriaing the steps of: con- 
105 necting a wiper holder to said satting tool 
opposite end, said wiper hoidar having an 
interior bore for receiving a wiper plug; lower- 
ing said setting tod with said liner attached 
thereto into said weil bore, seal means sealin- 
1 10 gly engaging the interior of said liner and the 
exterior of said mandrel; anchoring said liner 
in said wdl bore; releaaing said setting tool 
from said I'mer and moving said tool a se- 
lected distance to inaure that said tool ia 
116 diaangaged from said liner said wiper plug 
being at laeat partly contained within said 
wiper holder during said stops; pumping ca* 
ment into said liner dirough said operating 
String and tool mandrd; pumping pump down 
120 plug meena. aealingly angeging said operating 
string and mandrel, behind said cement into 
engegement with said wiper plug meana; 
pumping cement out of said liner into said 
surrounding wdl boro by fordng said pump 
1 25 down plug meana and wipar plug means 
through said liner; and removing aaid setting 
tod from said wdl bore. 

1 1. An apparatua for cementing a Imer m 
a wdl bore substantially as herein described 
1 30 with reference to and as illustrated in the 



accompanying drswingt- 

1 2. A method of camanKng • tinor in a 
wall bor« substantially a* haratn described 
whh rsfeience to the eccompenying drawings. 

W %m7m e Sonlgiigy) iM^HM. ^^^^ 
LiralMi, ^C2A 1 AY. tnm «Mk «epiM nvr to oMfwd. 
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